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4) POWER SEMICONDUCTOR DEVICE 

7)Abstract: 

30BLEM TO BE SOLVED: To reduce work time by eliminating work for 
serting relay terminals for connecting a control printed board to a metal 
inted board into through- holes of the control printed board. 
DLUTION: This device comprises a metal printed board 1, having a metal 
ise insulated by a resin insulation layer 1b at one side and metal pattern 
formed in a board 1b, a power semiconductor chip 6 which is mounted 
i the board 1 and wired by Al wire bonding, a control printed board 4 
iving a control circuit for controlling a power circuit formed with the 
>ard 1, relay terminals 2 for connecting the board 1 to the board 4, and 
sin tie bars 3 for fixing the relay terminals in a specified layout. Surface 
ount lands are provided on the board 4 parallel to the board 4. Both 
ids of the relay terminal 2 connected to the board 4 are bent into a Li- 
tter shape and connected to the board 4 by a surface mount technique. 
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NOTICES * 

ipan Patent Office is not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



'laim(s)] 

"laim 1] The metal printed circuit board formed by the metal base insulated by the resin insulating layer of one side, 
id the metal pattern formed on the aforementioned insulating layer, The power-semiconductor chip which it was 
rried on the aforementioned metal printed circuit board, and was wired by aluminum wire bonding, The 
brementioned power-semiconductor chip and the control printed circuit board in which the control circuit which 
►ntrols the power circuit formed by the aforementioned metal printed circuit board was carried, Two or more relay 
rminals which connect the aforementioned metal printed circuit board and the aforementioned control printed circuit 
>ard, Two or more aforementioned relay terminals are constituted from a resin tie rod fixed to predetermined 
rangement. The metal printed circuit board and the aforementioned control printed circuit board in which the 
brementioned power-semiconductor chip was carried are in parallel physical relationship. In the power- 
miconductor equipment by which one side of two or more aforementioned relay terminals was connected to the 
brementioned metal printed circuit board with soldering, and the opposite side was connected to the aforementioned 
►ntrol printed circuit board A part for the both ends of two or more aforementioned relay terminals is power- 
miconductor equipment characterized by having bent right-angled, having formed the form of the character of "KO", 
iving soldered to the aforementioned metal printed circuit board and the aforementioned control printed circuit board, 
id having connected with them by the surface mount. 

Haim 2] It is power-semiconductor equipment characterized by for there being at least two locating holes in the 
brementioned control printed circuit board, for at least two relay terminals of two or more aforementioned relay 
rminals being bent by the form of "L" in the power-semiconductor equipment of a claim 1 , and straight one end of 
e aforementioned relay terminal penetrating the aforementioned locating hole. 

Uaim 3] Power-semiconductor equipment characterized by having established the pouring hole of silicon gel in the 
brementioned control printed circuit board in the power-semiconductor equipment of a claim 1 . 
'laim 4] The power-semiconductor equipment carry out two or more aforementioned relay terminals being arranged 
ound the aforementioned control printed circuit board, bending the both ends by the side of the aforementioned 
►ntrol printed circuit board of two or more aforementioned relay terminals inside in the power-semiconductor 
[uipment of a claim 1, forming the form of the character of "KO", and the aforementioned relay terminal making the 
brementioned control printed circuit board pinch between the portion bent, and the aforementioned resin tie rod, and 
ting the aforementioned control printed circuit board and the aforementioned relay terminal by soldering as the 
ature. 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
»001] 

Tie technical field to which invention belongs] this invention relates to the power-semiconductor equipment which 
is a metal printed circuit board and a control printed circuit board, and connects the aforementioned metal printed 
rcuit board and the aforementioned control printed circuit board with a relay terminal. 
•002] 

Ascription of the Prior Art] One example of a Prior art is shown in drawing 3 . By metal base la insulated by the 
sin insulating layer of one side, and the metal pattern 7 formed on the aforementioned insulating layer The metal 
inted circuit board 1 to form and the power-semiconductor chip 6 which was carried on the aforementioned metal 
inted circuit board 1, and wired by aluminum wire bonding, The aforementioned power-semiconductor chip 6 and 
e control printed circuit board 34 in which the control circuit which controls the power circuit formed by the 
brementioned metal printed circuit board 1 was carried, Two or more relay terminals 32 which connect the 
brementioned metal printed circuit board 1 and the aforementioned control printed circuit board 34, the metal printed 
rcuit board 1 and the aforementioned control printed circuit board 34 in which it came out with the resin tie rod 33 
*ed to predetermined arrangement, two or more relay terminal 32 above was constituted, and the aforementioned 
)wer-semiconductor chip 6 was carried are power-semiconductor equipment constituted in parallel physical 
lationship 

►003] Two or more aforementioned relay terminals 32 fixed by the aforementioned resin tie rod 33 are fixed to the 
etal pattern 7 on the aforementioned metal base 1 with soldering. The through hole hole 35 of the same number as the 
imber of two or more aforementioned relay terminals 32 is established in the aforementioned control printed circuit 
)ard 34. Two or more aforementioned relay terminals 32 make two or more aforementioned through hole holes 35 
jnetrate simultaneously, and the aforementioned relay terminal 32 and the aforementioned control printed circuit 
:>ard 34 are fixed by soldering. 
1004] 

YoblemCs) to be Solved by the Invention] in the Prior art, it needed to penetrate simultaneously in two or more 
rough hole holes in which two or more aforementioned relay terminals were prepared by the aforementioned control 
inted circuit board By the problem of the precision of the position of two or more aforementioned control terminals, 
id the precision of two or more through hole holes of the aforementioned control printed circuit board, it is difficult to 
t two or more aforementioned relay terminals pass simultaneously in two or more aforementioned through hole holes, 
id it requires time for assembly. 

>005] In order to pour in the silicon gel which protects the aforementioned power- semiconductor chip and the 
brementioned aluminum wire bonding, after soldering the aforementioned relay terminal and the aforementioned 
ietal printed circuit board on a flow line like a reflow furnace, the aforementioned silicon gel is poured in and it is 
scessary to solder the aforementioned control printed circuit board to the aforementioned control terminal. That is, 
nee the account control printed circuit board of back to front which poured in the aforementioned silicon gel is 
)ldered, the soldering process of a reflow furnace that the aforementioned silicon gel is exposed to an elevated 
mperature cannot be used, but soldering of a handicraft is needed. 
)006] 

v4eans for Solving the Problem] The first invention is with the metal base insulated by the resin insulating layer of one 
de, and the metal pattern formed on the aforementioned insulating layer. The metal printed circuit board to form and 
te power-semiconductor chip which it was carried on the aforementioned metal printed circuit board, and was wired 
y aluminum wire bonding, The aforementioned power-semiconductor chip and the control printed circuit board in 
hich the control circuit which controls the power circuit formed by the aforementioned metal printed circuit board 
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as carried, Two or more relay terminals which connect the aforementioned metal printed circuit board and the 
N&rementioned control printed circuit board, In the power-semiconductor equipment which came out with the resin tie 
d fixed to predetermined arrangement, constituted two or more aforementioned relay terminals, and was constituted 
physical relationship with parallel metal printed circuit board and aforementioned control printed circuit board in 
hich the aforementioned power semiconductor was carried It is power-semiconductor equipment which prepares the 
nd for surface mounts in the aforementioned control printed circuit board, bends a part for the both ends of two or 
ore relay terminals linked to the aforementioned control printed circuit board side, forms the form of the character of 
CO", and is characterized by connecting with the aforementioned control printed circuit board by the surface mount 
chnology. That is, the aforementioned control printed circuit board is put on the aforementioned relay terminal, and 
e ends of the aforementioned relay terminal double one end of the portion bent in the form of the character of "KO", 
id perform soldering and fixation to the land for surface mounts prepared in the aforementioned control printed 
rcuit board by the surface mount technology. 

007] The second invention prepares at least two locating holes in the aforementioned control printed circuit board in 
e power-semiconductor equipment of the first invention. At least two relay terminals of two or more aforementioned 
lay terminals are not bent in the form of the character of the aforementioned "KO." the edge straight configuration by 
e side of the aforementioned control print — the aforementioned locating hole ~ penetrating — the above — even if 
w, after fixing two relay terminals, it is power-semiconductor equipment characterized by soldering the surface 
ount of two or more aforementioned relay terminals That is, the aforementioned control printed circuit board is 
;netrated for at least two relay terminals of two or more aforementioned relay terminals, and the position of other 
►ntrol terminals comes to suit each land for surface mounts by fixing the physical relationship of the aforementioned 
►ntrol printed circuit board and the aforementioned metal printed circuit board. After each relay terminal has suited 
ch land, each aforementioned relay terminal is soldered. 

008] The third invention is power-semiconductor equipment characterized by establishing a silicon gel pouring hole 
the aforementioned control printed circuit board in the power-semiconductor equipment of the first invention. That 
, the silicon gel inlet for silicon gel pouring is prepared, and silicon gel is poured in after soldering the 
brementioned control printed circuit board. 

009] The fourth invention arranges two or more aforementioned relay terminals in the power-semiconductor 
[uipment of the first invention around the aforementioned control printed circuit board. It is power-semiconductor 
[uipment characterized by bending the both ends of two or more aforementioned relay terminals in the form of the 
laracter of "KO" inside, fixing so that the aforementioned control printed circuit board may be pinched between the 
>rtion at which the aforementioned relay terminal turned, and the aforementioned resin tie rod, and fixing the 
brementioned control printed circuit board and the aforementioned relay terminal with soldering. That is, the physical 
lationship of the land for the aforementioned surface mounts and the aforementioned relay terminal is fixable by 
itting the aforementioned control printed circuit board between the portion at which it turned into the character of 
CO" of the aforementioned relay terminal, and a resin tie rod. After the physical relationship of the land of the surface 
ount of the aforementioned relay terminal and the aforementioned control printed circuit board is fixed, soldering of 
is land and the aforementioned relay terminal is given. 
010] 

Imbodiments of the Invention] The form of implementation of the first invention is explained with reference to 
a win g 1 . By metal base la insulated by resin insulating-layer lb of one side, and the metal pattern 7 formed on the 
brementioned insulating-layer lb The metal printed circuit board 1 to form and the power-semiconductor chip 6 
hich it was carried on the aforementioned metal printed circuit board 1 , and was wired by aluminum wire bonding, 
le aforementioned power-semiconductor chip 6 and the control printed circuit board 4 in which the control circuit 
hich controls the power circuit formed by the aforementioned metal printed circuit board 1 was carried, Two or more 
lay terminals 2 which connect the aforementioned metal printed circuit board 1 and the aforementioned control 
inted circuit board 4, In the power-semiconductor equipment which came out with the resin tie rod 3 fixed to 
edetermined arrangement, constituted two or more aforementioned relay terminals, and constituted the 
brementioned metal printed circuit board 1 in which the aforementioned power semiconductor 6 was carried, and the 
brementioned control printed circuit board 4 in parallel physical relationship The land for surface mounts is prepared 
the aforementioned control printed circuit board 4, a part for the both ends of two or more relay terminals 2 linked to 
e aforementioned control printed circuit board 4 side is bent, and it is made the form of the character of "KO". by the 
irface mount technology It is power-semiconductor equipment characterized by connecting with the aforementioned 
►ntrol printed circuit board 4 and the aforementioned metal printed circuit board 1 . 

01 1] In the assembly process of this power-semiconductor equipment, after giving the metal pattern 7 for power 
rcuits to the aforementioned metal printed circuit board 1 by etching, the aforementioned power-semiconductor chip 
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is carried by soldering on the aforementioned metal pattern 7, and the circuit between the aforementioned metal 
ittern 7 and the aforementioned power-semiconductor chip 6 is formed by the aluminum wire bonding 9. 
irthermore, the land for soldering the relay terminal 2 of the aforementioned plurality in the process which forms the 
brementioned metal pattern 7 is prepared. 

012] Two or more aforementioned relay terminals 2 fixed to the land on the aforementioned metal pattern 7 by the 
brementioned resin tie rod 3 are carried, and the aforementioned control printed circuit board 4 is carried on two or 
ore aforementioned relay terminals 2, and it solders at continuation soldering furnaces, such as a reflow furnace, 
multaneously, and the aforementioned metal printed circuit board 1 , the aforementioned relay terminal 2, and the 
brementioned control printed circuit board 4 are connected, and it fixes. 

013] It explains carrying out the drawing 1 reference of the form of implementation of the second invention. In the 
>wer-semiconductor equipment of the first invention, at least two locating holes 8 are formed in the aforementioned 
■ntrol printed circuit board 4. At least two relay terminals of two or more aforementioned relay terminals 2 are bent in 
e form of the character of "L." Straight one end of two aforementioned relay terminals penetrates the aforementioned 
eating hole, and when a locating hole is a through hole soldering « the above — even if few, while two relay 
rminals fix the aforementioned control printed circuit board 4 and the aforementioned relay terminal 2, it is power- 
miconductor equipment characterized by connecting and fixing to the aforementioned metal printed circuit board 1 
014] The form of implementation of the third invention is shown in drawing 1 . In the power- semiconductor 
[uipment of the first invention, it is power-semiconductor equipment characterized by establishing the pouring hole 5 
* silicon gel with a diameter of about 5mm in the aforementioned control printed circuit board 4. The aforementioned 
etal printed circuit board 1, the relay terminal 2, and the aforementioned control printed circuit board 4 are 
multaneously soldered at continuation soldering furnaces, such as a reflow furnace. Then, by the aforementioned 
[icon gel pouring hole 5, silicon gel is poured in for the silicon gel for protecting the aluminum wirebonding 9 and the 
>wer-semiconductor chip 6 after a soldering process. 

015] The form of implementation of the fourth invention is explained referring to drawing 2 . In the power- 
miconductor equipment of the first invention, two or more aforementioned relay terminals 22 are arranged around 
e aforementioned control printed circuit board 24. Bend the both ends by the side of the aforementioned control 
inted circuit board 24 of two or more aforementioned relay terminals 22 in the form of the character of "KO" inside, 
id it fixes so that the aforementioned control printed circuit board 24 may be pinched between the portion at which 
e aforementioned relay terminal turned, and the aforementioned resin tie rod 23. It is power-semiconductor 
[uipment which connects two or more aforementioned relay terminals with the aforementioned control printed circuit 
>ard 24 with soldering, and is characterized by fixing. 
016] 

Effect of the Invention] Since the need for the through hole of the aforementioned control printed circuit board 4 of 
e relay terminal 2 which connects the aforementioned control printed circuit board 4 and the aforementioned metal 
inted circuit board 1 by bending a part for the both ends of two or more aforementioned relay terminals 2 in the form 
'the character of "KO", and soldering to the aforementioned control printed circuit board 4 by the surface mount 
chnology of inserting is lost, shortening of working hours can be aimed at. 

017] In addition, the relay terminal 2 of the aforementioned plurality in having formed the pouring hole 5 of silicon 
;1 can be simultaneously soldered to the aforementioned metal base 1 a and the aforementioned control printed circuit 
>ard 4 at a reflow furnace, in pouring of the silicon gel for protection of the aforementioned power- semiconductor 
dp 6 and aluminum wire bonding, after all soldering finishes, the aforementioned silicon gel can be poured in from 
e pouring hole 5 of the aforementioned silicon gel, and it is lost in soldering of a handicraft, and a manufacture man 
ty decreases. 
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